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meningitidis: Influence of Adjuvants on the Immune Response, 
Infection and Immunity, October 1999, p. 4988-4993. 

REMARKS 

This application has been amended in a manner that is 
believed to place it in condition for allowance at the time of 
the next Official Action. 

Claims 1-18 have been canceled and new claims 19-36 
have been added. Support for claims 19-36 can be found in the 
original claims and generally throughout the specification. 

In the outstanding Official Action, claims 1-10 and 17 
were rejected under 35 USC §112, first paragraph for allegedly 
being based on a non-enabling disclosure. This rejection is 
respectfully traversed . 

Claims 1-10 were directed to Gram-negative bacteria 
capable of producing outer membrane protein (OMP) free of 
endotoxic lipopolysaccharide (LPS) . Claim 17 recited a method 
for producing LPS-free OMP. In the present amendment, claims 19- 
23 are directed to Gram-negative mucosal bacteria having a 
mutation in one of three early lipid A biosynthesis genes. These 
genes are IpxA, IpxB and IpxD . The mutation results in a gram 
negative bacterium that lacks endotoxic LPS. Claim 31 recites a 
method for producing LPS-free OMP. These genes, their sequences, 
and structural features are discussed in detail at page 4 in the 
present specification. The mutagenesis of these early lipid A 
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biosynthesis genes is described at page 5 in the present 
specification . 

It is respectfully submitted that the Official Action 
fails to meet its burden in showing that the present 
specification fails to enable claims 19-23 and 31. The Examiner 
is respectfully reminded that the PTO has the burden of giving 
reasons, supported by the record as a whole, why the 
specification as a whole- is not enabling, e.g. entails undue 
experimentation. In re Wright 999 F2d 1557, 27 USPQ 2d 1510 (Fed 
Cir. 1993); Amgen Inc. v. Chugai Pharm. Co. Ltd., 927F2d 1200, 18 
USPQ 2d 1016 (Fed Cir. 1991) . While the Official Action focuses 
on the examples set forth in the present specification, it is 
respectfully submitted that the Official Action fails to consider 
the teachings of the entire specification and knowledge available 
to one of ordinary skill in the art at the time the application 
was filed. 

Applicants traverse the assertion that the present 
specification does not enable claims 19-23 and 31 because 
additional examples in a specification pertaining to Gram- 
negative bacterium are not provided. As the Examiner is aware, 
the number and variety of examples is irrelevant if the 
disclosure is "enabling" and sets forth the "best mode 
contemplated". In re Borkowski, 442 F2d 904, 164 USPQ 642 (CCPA 
1970). While it is true that the present specification provides 
highly detailed examples concerning the construction of an 
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inactive IpxA gene in N. meningitidis and the construction of a 
lxpA knock-out using an lpxD-fab Z-lpxA insert, it is 
respectfully submitted that claims 19-23 and 31 are clearly 
enabled by the present specification when considered in 
conjunction with the knowledge available to one of ordinary skill 
in the art at the time the application was filed. Starting at 
page 4 of the present specification, Applicants outline how 
mucosal Gram-negative bacterium can be mutated by one skilled in 
the art to make a bacterium free of endotoxic LPS. In fact, the 
present specification cites to several publications which support 
this assertion (See Raetz 1990 and Steeghs et al-. 1997). 
Moreover, Applicants note that the Servos et al . publication, 
cited by the Official Action, demonstrates strong functional and 
structural conservation of the lpxA f lpxB and lpxD genes among 
Gram-negative bacteria. Thus, in light of the present disclosure 
and cited publications, it is respectfully submitted that one of 
ordinary skill in the art would find claims 19-23 and 31 
supported by an enabling disclosure. 

While some experimentation may be required, the 
Examiner is respectfully reminded that the test of enablement is 
not whether any experimentation is necessary, but whether, if 
experimentation is necessary, it is undue. In re Angstadt 537 
F2d 498, 190 USPQ 214, 219 (CCPA 1976). In fact, a disclosure is 
enabling, even if a considerable amount of experimentation is 
involved, if it is merely routine and not unduly extensive Ex 
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parte Formal et al . , 230 USPQ 546/ (BPAI 1986). See also 
Katrapat A.G. v. Advanced Machine & ENG. Co., 28 USPQ F2d 1270 
(ND ILL 1993). The presently claimed invention is directed to a 
viable Gram-negative mucosal bacterium comprising a mutation of a 
gene selected from the group consisting of IpxA, lpxB and lpxD 
genes. The mutation enables the bacterium to lack endotoxic LPS. 
It would not be an undue burden for one of ordinary skill in the 
art to practice the claimed invention. .When considering that the 
claims recite a Gram-negative mucosal bacterium, an endless or 
unlimited amount of experimentation would not be necessary. Any 
experimentation that would have to be done, would be routine. 
Thus, one of ordinary skill in the art would clearly be able to 
practice the claimed invention. In light of the present 
specification and state of the art at the time the present 
application was filed, it is respectfully submitted that one 
skilled in the art would be able to produce and obtain the 
claimed Gram-negative mucosal bacterium. 

In the outstanding Official Action, claims 1-10 and 17 
were also re j ected under 35 USC §112, first paragraph as 
allegedly being based on an inadequate written description. This 
rejection is respectfully traversed. 

It is believed that Applicants' specification clearly 
complies with the written description requirements of 35 USC 
§112, first paragraph. As the Examiner is aware, an Applicant 
complies with the written description requirement by describing 
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the invention, with all of its claimed limitations, by using 
descriptive means such as structures, figures, diagrams, formulas 
and properties that set forth the claimed invention. In the 
original claims, Applicants clearly recite a Gram-negative mutant 
of the mucosal bacterium, comprising a mutation such that it is 
viable and capable of producing OMPs which lack endotoxic LPS. 
The original claims alone indicate to one of ordinary skill in 
the art that Applicants were in possession of a Gram-negative 
mucosal bacterium containing a mutation such that the bacterium 
is viable and lacks endotoxic LPS at the time the application was 
filed. 



not provide a highly detailed structure of a Gram-negative 
mucosal bacterium, Applicants clearly claim a mucosal bacterium 
by its properties. As noted above, Applicants are not limited to 
describing or claiming an invention by its structure. In light 
of these properties, it is respectfully submitted that Applicants 
disclosure reasonably conveys to the skilled artisan that as the 
filing date of the application relied upon, Applicant had 
possession of Gram-negative mucosal bacterium containing a 
mutation such that the bacterium is viable, capable of OMP 
formation and lacks endotoxic LPS. 



Action states "the art is replete with examples of mutated 
mucosal bacterium which are either not viable or retain minimal 



While the Official 



Action contends 



that Applicants do 



In further support of this 



rejection, the Official 
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amounts of lipid A, see the instant specification at page 2, 
lines 5-20". Applicants traverse this assertion and wish to 
clarify the term mucosal bacterium. 

The mutants containing defects concerning LPS 
biosynthesis at page 2 in the present specification are not 
mutants of a mucosal bacterium. The bacterium discussed at page 
2 in the present specification are of non-mucosal bacteria such 
as E . coli and Salmonella. Indeed, in such enteric bacteria, 
mutants with defects in LPS biosynthesis appear to be non-viable 
or retain some minor, yet undesirable amounts of lipid. 

One reason for this difference in the viability of LPS 
biosynthesis mutants between enteric and mucosal bacteria is 
already discussed at page 4, lines 1-10 in the present 
specification. Enteric bacteria have a strong interaction 
between LPS and outermembrane proteins. Enteric bacteria must be 
capable of withstanding the strong activity of biosalts in the 
intestine, which is not the case for mucosal bacteria. 

Moreover, Applicants note that the presence of capsular 
polysaccharides aids in the viability of microorganisms without 
LPS (see Steeghs et al. 2001, enclosed herewith). Since enteric 
bacteria do not always contain capsular polysaccharide, they 
usually cannot survive without LPS. Thus, the fact that several 
enteric bacterium which lack LPS are not viable, fails to show 
that the claimed bacterium • are not viable and not based on an 
adequate written description. 
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It is respectfully submitted that the claimed invention 
is sufficiently described in the present application as filed. 

Claims 11-16 were rejected under 35 USC §112, first 
paragraph, as allegedly being based on a non-enabling disclosure. 
Claims 11, 12 and 14-16 were directed to vaccines comprising a 
Gram-negative mucosal bacterium and a pharmaceutically acceptable 
carrier. Claim 13 was directed to an OMP vaccine. These 
rejections are respectfully traversed. 

In the present amendment, claims 24-29 are directed to 
a vaccine comprising a bacterium or component part of the 
bacterium. Claim 30 is directed to a method for producing an LPS 
free vaccine. The outstanding Official Action alleges that the 
specification does not show that the vaccines as claimed would be 
effective in protecting a human or other animal against each and 
every Gram-negative bacteria. However, the claimed invention 
relates to vaccines based on LPS-negative mutants of bacterial 
species. Vaccines are already available for several important 
representatives (N. meningitidis , Bordetella pertussis, and 
Hemophilus) . It is respectfully submitted that there is no 
reason to presume that the same bacterial vaccines, differing 
only in the presence of LPS, would not be as effective. The 
vaccines of the present invention do not depend on novel 
antigens. One of ordinary skill ' in the art would expect the 
vaccines of the present invention to be effective as they are 
based on established vaccines. Thus, it is respectfully 
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submitted that the outstanding Official Action fails to meet its 
burden in showing that claims 24-30 are not supported by an 
enabling disclosure . 

As further evidence of this assertion, we submit 
herewith an article (Steeghs et al., I FN , IMM, 67:498, 1999 8- 
4993) demonstrating immunogenicity in mice for the bacteria of 
the present invention. Both heat inactivated LPS-suf f icient 
whole-cell preparations as well as outer membrane complexes 
^ derived from lpxA mutants of Neisseria meningitidis produced 

effective immune responses in mice against OMPs . While the 
v v article demonstrates that the LPS deficient preparations are less 
immunogenic compared to the corresponding wild- type preparations, 
the immunogenecity of the LPS-def icient preparations can be 
9 . restored to normal levels by adding less toxic adjuvants to 
replace the toxic endogeous LPS. Thus, the claimed bacterium are 

% 

capable of being used in equally efficient, but less toxic 



vaccines . 

Applicants respectfully submit that the examples cited 
at page 11 in the outstanding Official Action to illustrate the 
unpredictability of OMP vaccines are not correct. Applicants 
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submit herewith an abstract from a paper by Hamstra et al. (1995, 
U\ Caccine 13: 747-752). The paper shows the effectiveness of 

^Bordetella OMP vaccines in an intracerebral mouse protection 
assay. Applicants also note that the teaching by Verheul, that 
removal of LPS may lead to an ineffective OMP vaccine, is based 
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on the notion that the LPS-OMP interaction is important for OMP 
conformation. As noted above, this may be true for enteric 
bacterium but this is not the case for the claimed Gram-negative 
mucosal bacterium. It is believed that had Verheul known of this 
difference between enteric and mucosal bacteria, Verheul would 
not make this statement. 

In the outstanding Official Action, claims 1-18 were 
rejected under 35 USC §112, second paragraph as allegedly being 
indefinite. It is believed to be apparent that new claims 19-36 
have been drafted in a manner to obviate the contentions of the 
outstanding Official Action. However, it is noted that claim 16- 
17 were rejected for allegedly being incomplete for omitting 
essential steps. This rejection is traversed. 

In the present amendment, claims 30 and 31 are directed 
to producing a LPS free vaccine and a method for producing LPS 
free OMP, respectively. While the step of constructing an 
inactive lpxA gene in N-meningitidis H44/76 and the construction 
of an lpxA knockout mutant using lpxD-fabz-LpxA inserted in N . 
meningitidis are shown in the examples,, it is respectfully 
submitted these steps are not an essential component of the 
claimed invention. The examples are not intended to recite 
necessary elements of the claimed invention. In fact, it is 
noted that it is not necessary that every last detail of an 
invention be described in the claims. While the examples set 
forth in the present specification provide reasonable assurance 
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that one skilled in the art would understand the claimed 
invention, they are not recited as essential components of a 
claim. As drafted, it is respectfully submitted that claims 30 
and 31 are definite to one skilled in the art. 

In the outstanding Official Action, claim 18 was 
rejected under 35 .USC §101 because the claim was drawn to an 
outer membrane protein that is free of LPS whereby the claim is a 
product of nature. In the present amendment, the subject matter 
of claim 18 is no longer recited, and it is believed to be 
apparent that this rejection should be withdrawn. 

Claims 1, 3 and 5-10 were rejected under 35 USC §102 (b) 
as allegedly being anticipated by SERVOS et al . Claims 11, 13, 
15 and 16 were rejected as allegedly being obvious in view /of 

/ 

SERVOS et al . These rejections are respectfully traversed. / 

SERVOS et.al. teach the cloning of the IpxA and IpxB 
genes from Hemophilus influenza and that expression of these 
genes in E . coli complements the corresponding mutations in E . 
coli. In view of the present amendment, it is respectfully 
submitted that SERVOS et al . fails to disclose or suggest the 
claimed invention. SERVOS et al. fails to disclose a viable 
Gram-negative mucosal bacterium with a mutation in a IpxA or IpxB 
gene that causes the bacterium to lack endotoxic 
lipopolysaccharide . The IpxA or IpxB mutants disclosed by SERVOS 
et al . are non-viable E. coli mutants. They are enteric 
bacterium and not a mucosal bacterium. SERVOS et al. fail to 
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disclose any viable Hemophilus influenza bacteria with mutations 
in the IpxA or lpxB genes. 

While SERVOS et al . discusses attempts to clone the 
IpxA gene of Neisseria meningitidis, SERVOS et al . fail to 
actually disclose a mutant Neisseria meningitidis strain. The 
SERVOS et al. publication fails to disclose or enable a N. 
meningitidis strain having an inactivated IpxA gene. Thus, it is 
respectfully submitted that SERVOS et al . fails to anticipate or 
render obvious the claimed invention. 

In view of the present amendment and the foregoing 
remarks, therefore, it is believed that this application is now 
in condition for allowance. Allowance and passage to issue on 
this basis are accordingly respectfully requested. 

Respectfully submitted, 
YOUNG & THOMPSON 

By MJLf4<^Ao^ 

Philip A. DuBois 
Agent for Applicants 
Registration No. 50,696 
745 South 23rd Street 
Arlington, VA 22202 
Telephone : 7 03/521-22 97 

September 26, 2002 
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